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A bstr 且Ct
lnthe He xia re a ofn o rthw e stChin a, alo ngwiththein cre a se of altitude, pre clptatio n
inc re a se s
,
air tempe rature and e v apo r atio nde c re a se･ The m o urltainous w atersheds
re c eiv e m uch m or epr e cipitation, andpo s s e sslo w e rte mper ature and lo we r e v apor atio n
r ate a s c ompar ed withthelo wlandar e a, a ndtherefo r e arethe ru n offgene r atio n ar e a･ The
IunOff is c on su med andsc atteringatthelo wla nd ar e a･ In the m ou ntain o u s w ate rsheds,
both the high m ou ntain ∑o n? and the m ou ntain v egetatio n zo n e ar eimpo rta nt to
c ontribute the run offge n e r at1 0 n･ Fro m e a st to w e st ofthe a re a, the run off depth
de cr e a sヲs and the c ontribution ofglacie r m e
lt w ate rto run oqincre a s e s･ Both the
m o u ntai n o u s W ater sheds andthelo wland ar e ain丘o ntofthe m o untains sho w anincre a se
of airtempe ratur e andpr e clptation ･ The n ln Offr eductio nin thelow la nd are a c a nbe
attributed m o stlyto the hu m an a ctivities･ Theye arly･ru n oE
l
and ru n oifinthe su m m er
m o nths from the m o untain ous w ate rsheds are w ell c o orela王ed to the m ou ntain
precIPltatio n･ T he m onthly ru noffof April, May, Septernber and October is w ell
po s sitiv ely c orrehted to air te mperatur e, but s o m etim es n egatively c o rr ehted to
preclpltation･ T he refo r e, duringtho s em o nths ofspn ng anda utu m n, sno w m elt runoff
c ontribute m o st ofthe river run off. In the exploitatio n andutilizatio n ofw a土er r es o urc e s,
in addition tothe further con struction ofthe w ate r c o n s e rvancyfacilites a ndc ar rylng Out
the w ate rtra n sfe ring englnee n ng o v erthedrain ageba sin s,the e mpha sis shoulebeputo n
how to m anage a ndefEcie rlty u sethelimited w ater r e s ourc e s, to m akethe m o st ofthe
s o cial, e c o n omic ala nde c ologicalbe n efit ofw aterre sour c es･
l. htrodtletion
Hexiar e a ofnorthw estChin aislo c atedtothe w est ofthe Yello w Riv erdrainage
ba sin, in cluding HexiCo r ridor &om Usha o m o untain ridge at the ea st to the bo rder
betw e e nG 弧 S u Pr ovin c e and the Xinjiang Uygur Anton om ou s Region, the Qilian
m o untain sat the s o uth a ndthe Beishan mo u ntains atthe n orth The are a ra nge s丘om
latitude3 7
o17 Nto 42
o
48
･
N a ndlongitude 93
o23･Eto lO4
o12,E
,
c overlng abo ut2 7×10
4
kn2 withthepopulatio n of 415xlO
4
(c hen etal･, 1992)I The ar e a c onsists ofthreeinland
riverba sins:S hulehe River at the west, Heihe Riverinthe middle a ndShiyanhe River at
the e a st. T heinlandriverbasins c anbedividedintofo uraltitude zone s:highm ountainice,
s now a ndper ma&o st zone, m ountain vegetation zone, o as e szo n e and des ert so n e･ The
for mertw o zone s c o nstitutethe m ontainous w atersheds whicharethegene r ation a rea of
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w ater res o urc es, whilethe utte rtw o 2.O n eS C O n Stitute thelo wla nd are a whe re w ater
re s o u r c e s ar e c o n s u med and ru n off is s c atte n ng a nd disappe a ring. The Hexi are ais
situ ated attheinlalld a re a ofEurasia, far丘om the o ceans. T he w ater vapo u r cur re nts
c o m e mainly 丑
.
om the su rrn er s o uth-e a st m o ns o on 丘o m the Pa ci丘c Oc e a n and the
su m m er s outh- w e st m o ns oo n缶o m theIndia nOcean(Z ho u, 1983;Sun, 1977-1 978), next
丘o m the w e sterair cu r ent(ya ng, 19 92a). In winter,itis extremiyc old a nd drybe c au s e
ofthedomine nt cotrol o v erthe areabythe Mo ngolia a nd Siberia High. T he refore, the
fle xia re aisdryinclim ate a ndshort ofw ater r e s ources, Based onthedata m e a sur edat
the m ete orologicalstatio n s andhydrom etric stationsdistributed inthe ar e a, thispaperis
inte ndedto disc ussthe fo rm atio n char a cteristic s of w ater re so urc e s
,
the relatio nship
betw ee n mo untainous ru n offand clim otologicalelem ents, andthe pr oblem sfa cingthe
su stainable utinization ofw aterres o urcesinthe area .
2. Form atioJ10f w ater re s o tl rC e S
The spa血1distributio n ofann ual airte mper atur e a ndprecIPltatio n sho w stht,inthis
are a, pre clpitationis m o re and irte mper atur eishigher a土the e a stpart thantho s e at the
w e stpart, while pre cIPitatio nis m or e a nd airte mpe r atureislo w e r at the mo untain o u s
areathaJltho s e at thelo wlandare ain丘･ont ofthe mo t ntains(Y ang, 1992b). Fig. 1 shows
signi鮎ant altitude depende n cy of a n n ualair te mper atu r e, pr e clptatio n and pan
evapo r atio n me a s u r ed at the standa rd m eteorologicalstations distributedin the ar ea.
Alo ng with the in cre a se of altitude, pr e cIPltatio n inc r e as e, air te mper ature and
evaporation de cr e as e. Asthe regionalchara cteristic s, pre cIPltationis closely relatedto
altitude(鞄 1), a ndthe gradie ntis18m n/loom , T hisindic ate sthat thetopographical
lifting m e chanis m splaya veryI mporta ntrOleintheform atio nofpre cipitatio ninthis ar ea.
This c a nbe e xpain ed bythe facts, that the Qilian m o u ntains str e ch &om s o utheast to
n orthw e st
,
fa cing a ctually northe a st. The c ontr ollinglo w pr es ure system overthe Qilian
m o untain s andthe subtr opical highm ovlng We stduring su m m er makethe air c urrent
c arrying w atervapo u r&o m s o uthe ast m oveto w ards w e st(Ya rlg, 1992a). The r efo r e, the
lifting mecha nism s arebuilt upbytheinter a ctio nbetw e e nthe air cu rre nt, elevation a nd
slope orientatio n ofthe Qilian m ountairLS･ The pre cipitation is mo stly c o n c e ntrated
duringthe su mm e r s e a so nin a ye ar(Ya ng, 1991), ther efore, the ann ualpr e cipitation
sho w s obvio u saltitudc depe nde n cy･ Becau s e ofthe ele v ationin伽enc e of the Qilia n
m o untain s
,
the altitude gr adie nt ofair te mperatu r eis -0･5
oC/loom , a ndthat ofpa n
ev aporatio nis 160mrn/100m .
Thelo w e st altitude ofthe mo u nt血 o u s w atersheds of the Qilian
■
m o untainsin this
a re ara nge s丘o m abo ut1950m at the e ast to2700m at the w e st(C hen etal,,1992). Fig.1
indic ate sthat the m ountaino u sw atersheds re c eive much m o r epr e clpltation, andpo ses s
lo w ertempe r ature andlo w er evapo r ation rate, a ndthe refo r e ar ethe ru n o打generatio n
area
.
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Fig. 2 sho w sthe m e an m or[thlydis charge at the hydro m etric statio n s of fo u r s ub
basin s oftheHeihe Riverbasin, which is situ a‡ed inQinghai, Ga n s u andIn ner M ongolia,
covehng13×10
4km2･ Il o9ginate sin the Qilian mo umins a nd flo w sthr o ughthe He xi
Co rido r of Gansu pr o vl n C e and enter into the w e ster npa rt ofIn n e rM o ngolia
Plate a u(Ga o etal., 1990). T he hydrom etric statio n sYinlu oxia, Qilia n a rid Z am a sk
c o ntr ol thethr e em ountaino u s w ate rsheds ofthe north fla nk ofthe Qilian mo untain
.
s
,
whichr epre s entethe runoぼge n er atio n are a ofthe m o u ntain s. TheZhenylEiahydro m etn c
statio nislo c ateda土 no rth side ofthe HexiCorridor
,
at the north Beishan mo untains,
which is muchlow e rthan the Qilian m?u ntain s･ The c atchm e nt ar e a c ontrolled bythe
Zhe nyixia station c o n sits ofthe m ountaln O u Spartinthe Qilia n m ourLtain s a ndthelow
landpart ofthe He xi Co rridor. Ther efore, ru n oだat theZhe nyixl a Statio n repre s e nte sthe
su rplus ofthe m ou ntain ru n ofFa洗e rutiniz atio n of w ate r re s o ur ce sin the He xic orridor,
andis m u ch s m aller･than the runotfat the othe rthre ehydrom etric stations･ Fig･ 2
indic ate sthat ru n offisge neratedfrom the m o unlaino u s w atershedandc ons um ed at the
lo wland HeEic ori dorare a･ Runoff倉o mthe m o untain sis mo stlyconcentrated duringthe
m o nths丘o m M aytoSepte mbe, a ndthelargest ru n o打o c cursduringthe s u m m e rm onths
&o m Ju n eto Augu st. Thethr e em ountaino u s w ater sheds c a nbe divided intothe high
m o u ntainic e
,
s n ow a ndperm a&o st zo ne and m o u ntain v egetation z onebythe altitude
line3 60 0m(Ga o etal., 199 1). T he highmo untain zone a c c ou ntsfo r5 5 %, 40% and 83 %
inthehydrom etricba sin s ofYinlo uxia,Qilian andZam a sk re spectively. T hehydrographs
ofthethre em ountainou s wate rsheds show the similar chara cteristic s･ T he m o nthly ru n off
distributionisthe sam e, andthe ru n offgene r atio nis also clo s eto e ach other. At thehigh
m ountain zo n e
,
the Tu nOfr co efncientislargebe c ause ofthe m o re pr ecIPltation, le ss
evapo r atio n, a ndthe e xista n c eofgla ciers a ndperm afro st(Yang, 1991). At the m ountain
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vegetatioh zo n e, the w ate rre straintl ngfo r e st have stro ng abilityto c o n s er v ew ate r, and
the r efore topro m otethe ru n offgeneration(Che et al., 1996). Ther efore, boththehigh
mou ntain zon e andthe m ou ntain v egltation zone areimpo rtant to c o ntributethe Tun O打
gen er ation ･
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Fig･3 Runoffgen er ation chara cteristics ofthe m ountain o u sw atershedsin the
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Fig. 3 shows s o m er gioalchar a cteristics of runoffgener atiorlin the m ou ntaino u s
w atersheds ofthe He xi a r e a. Fr o m e ast to w e st, the catchm ent are a ofthe thre e
m o tlntaino usba sinincrease, andthe Shuleheis thelargest. T he runoff depthde cre a s e s
&o m e ast to w est
,
a nd theShiya nheisthelarge st. The c ontributio n ofgla cie r melt w ater
to run off in c re ase s丘o m east to w est, andthe Shulehe ha sthela rge st gla cier ru n olf
pr oportion whichplays a nimpo rta nt roleinthe ru no打ger atio n a ndr eguhtio n･ T he runolr
volu m eisdete mined bythe c atchmentare a andrun offdepth, a ndtheHeiheinthe mi ddle
ha sthelargest. T he s e char a cteristic sare c od rolledbydistribution ofairte mperalu r eand
pre cIPltationin the Ee xiare a, inadditio ntotheinflue n c e oftopograph1
3. Rel且tio-1Shipbetw e e n r unoffand clim atologic ale)em ents
Fig. 4 Sho w sthetrends of runoirat thehydrom etric stations ZhenylXia, Yinlu o xia,
Qilian andZa m a sk, and ofpre cipitation a nd airte mper atu reat the m ete o r ol gicalstatio n
Zhangye(inthe He xiCor ridor)and Qilian(ne arthe Qilianhydrom etric statio n)in the
Heihe River ba sin. With refer e nc eto the r esponse of regionalhydr ologyto global
w aming, the Heihe Riverba sin c o rLtrOlledbytheZ he nylX la Statio nistaken a s an example
in the pre s ent study. Duringthe tim e serie s sho wn in Fig. 4, boththe mo u ntain ous
w ater sheds a ndthelo wland are ain 丘o nt ofthe_m o untains sho w a nin c re as e ofair
temper atu r e a nd pre cIPltatio n. Fro m 1957to 1993, the an nual air te mpera.tu re and
pr e clptatio nincre a s ed byO･36
o
C a nd27m m at the Zhangye m ete orologicalstationinthe
low land ar ea, andby 0.4 1
o
C a nd 19m m at the Qilian m ete orologicalstatio nin the
m o u ntain s r e spe ctiv ely. Whe nthe a n n ualru n offin c re as es atthe m ountain ous w ate rsheds,
itde cre a se s atthe Zhe ngylXl a Station. Fro m 1954to 1994, the ru noffat the Yinlo u xia
Station incre a sed byO･48x1O
8
m
3
,
thatattheZhe ngylX la Stationde cre a s ed by2･75×10
B
m
3
.
Tlerefor e, the utilization ofw ater re s o urc es inthelo wland a re aby hum an a ctivite s
reducesthe ru n ofFalot.
Table1 a nd2sho wthe relatio n shipbetw e e n ru n offand clim otologic al elem e nts at
thehydrologicaland m eteorologicalstatio n s ofthe m ou rltaino u s w atershedsinthe heihe
Riv erbasin by their c orrelation c o efRcie nts both ye arly and m onthly 丘
･
om Aprilto
October. T heye arlyruno伊丹o mthe m o untain ous w atersheds are w ellc o orelatedtothe
m o untain precIPltatio n, thisindicate sthat the run off is for m edin the m o untains a nd
pr eclpltationisthe main co mi btltion to the ru noffge n eratio n･ The m onthly ru noffof
April, May, September and Octoberis w enpossitiv elyc o rrelatedto airte mpe r atu re, but
s o m etim e s n egatively correhtedto pre cIPltatio n･ Therefo r e, during tho se m o nths of
spring a nd a utu m n, s n ow m elt runotfc o ntribute m o st ofthe riv er r u n off･ Duringthe
sum mer m o nths fro m Ju n eto Augu st, al the m o nthly runoffa r ew ell possitiv ely
c or relatedto pre cIPltatio n, whichdomin ently c ontribute sthe ru n ofFge n eratio ndu ring
the s em onths･ Whe ntempe ratu r eis po s sitiv ely co rrelated to run oJr, ic e and sno w
m eltw ater c o ntribute sthe runoffgeneratio n･ The negative c o rr elation ofairte mpe r ature
to runoぽ
■
c aLlbe explainedbythat･ s o m etim e s airte mperatureis n egatively correlatedto
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pr e clpltali
■
on inthe m ou ntains, and airtemperatu reis als o anindic ator ofe v apo r ation
lo ss.
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Table1 T he relatio n shipbetw e e n runoff, airte mper ature andpr e cipLtation
*
(Tim e sedes arc任o m19 57to 199 3)
Dis charge
(m
3/s)
Correlatio n c oe氏cient
T Z(
o
C) P Z(m m) TO(
oC) PQ(m m)T Y(
o
C) PY(m m) T T(
o
C) P T(Il Ⅶ1)
QY 0.0063 0.3767-0.07 17 0.5232-0.1114 0.6295-0 .0 756 0.47 7 8
Q Q A.0207 0.028 -0.0 9 48 0.4 7 7S-0.24 9 0 0.5 4 5 8-0 .0 635 0.2 479
QZ 0.0756 0.2 186 0. 6 15 0.426 5 -0.0113 0.6917 0.0 0 4 0,5 173
QY 4 0:2 17 9-0.0 0 9 0 0.2744 0.10 0 6 0.2536 0.1 0 8 3 0.2 293 -0.0 385
QY 5 0.3743 0.490 3 0.2 061 0,5390 03262 0.6 2 0 5 0.1 8 3 7 0.3 7 8 0
QY 6 -0.2 5 07 0.5863 -0.18 4 50.58 5 6 0.10 8 2 0.6 9 13 -0.0927 0.5665
QY 7 -0.2413 0.3063-0.2968 0.5 32 A),0706 0.4742-0.1 100 0.2452
QY 8 -0.4429 0.5882 10.1849 0.64430.0579 0.6121-0.064 9 0,1360
QY 9 0.0739 0.40950.O281 0.5460 0.23 28 0.6852 0.1 8 2 7 0.5817
QY IO 0.4128-0.1888 0.4471 O.2724 0.5 059 0.2743 0.4859 0.2 05
*QY 4 toQY IOare m o n血1ydischargein Aprilto October. odler Symbles 打 e an n u alvlue s･
Table2 Explalatio n ofsymble sin Table1
StatiorL A ltiude
(m)
Latitude Longltde DIS Cha rge Al r
te mper血 re
Precipitation
Yinlouda
hvdrolo由c al
1674 3 8
o48'N 100oll'E QY
Qilian
hvdrolo由c al 2590 38
c'
12
1
N 100
o
14
'
E Q Q
Z8 m aSk
hydrolo由c al
2635 38
o
14
rN 99
E'59
1
E QZ
Zha ngye
m de oJY)logical
1484 38o56'N 100o26-E T Z PZ
Qilia n
m ele orolo色ical
2787 38o1 1-N 100
o
15
'E TQ PQ
Yeli喝 OLl
n ete orol 由cal
31$0 3 8o251N 9 9o351E TY P Y
Tu o n e
m ete orol 由cal
336l 38o49-N 98o25TE T T P T
4. StIStain able utilization of w ate rre s o tL r Ce S
c hin ais sho rt ofw ater res o u rc e s, whileinthe Hexiare a,itis averagedo nly1590m
3
per per s on, ac c o u ntingfor59 %ofthe n ational1e v el. In term s ofthe pe r mu(0,0 66 7
hectares)w ater r es ourc e s a c c o u ntinginthehe xiare a,itis only33 %ofthe n atio anl le v el.
The refore
,
Hexiare aisdrya ndconsiderablysho rt ofw ater r e s o urc e s. Onthe otherha nd,
thedistribution ofw ater re s o urc e sisquite une v e nforthethre einla ndriv erbasin s(Fig. 4).
M o st ofthepopulation ofthehexi are ais con ce ntratedin theShiyanheba sin and Heihe
basin, wherethe shortage ofw ate rre so u r c esis e specially serious andtheproble msfa cing
the exploitation arldutilizatio n ofw ate r r e s ou rce s are critical.
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T he utiliz ation ratio of w ater r es ou rc e sis quite diferentfor th声thr e riv er
Jbasins
,
$ 6% forShiyanl1e, 47 %forShulehe and 3 7 %forHeihe･ As a whole･ the utilization ratio
of w aterre s ourc e sislo win the are a. Bec aus e ofthelaggingbehindirrigation te chnique,
gerlerally 恥 od im gation,the utilization r atio ofirrigatio n w ate
ris als olow ･ As a r e sult,
the e c o n omicbene丘t of w ater res ourc e sislow . The grain production pe r cubic metre of
w aterisO･44kgfo rShiyanheba sin, 0･25kgforHeiheba sin and O･17kgforShulehebasin
(Chen etal., 19 2)･
Altho ughw ater re s our c e sar edyn amic a nd regene rated, their am o untislimited,
the refor ethe r ehave to be alimitatio n for the e xploitation and utili2:atio n of w ater
re s o urcesL Atpr ese nt, the chan nel w ateristo o m u ch at the upper aJld middle re aches of
theinland rivers, a ndtheground w ate ris over
- extra cted･ T heinlandrive rs orlglnate &om
theQilian m ou ntain s, andfinaly ru nintotheInlandlakes at theirte mini･ Historically, the
lake shad r elativelyla rge are a and w ate r volu m e･ Be c ause ofthein cre a se ofthe chan n el
w ate ratthe uppe rand middle re a che s,the runoH intothelake sis r educ ed andthe w ater
b ala n c e ofthelake sislargelychanged, c a u singthe e ast andw estJuyianlake s at thedow n
re a che sof Heihe andthe H alalake at thedow n r e a ches ofShulehetobedried
-up and
withered, andthelal(e s at thedo wn re a che s ofShiyanl1etOhave c ompletelydis appered･
In addition,therun offat thedc' wn re a ches ofthethr e einland riversis allreducing ye arby
ye ar, in cr ea slngthe c ontradiction of w ater re sourc e sutilization betw e e
n upper- middle
a nddow nre a che s. Fo r example,the run oifat thedo wn re ache s ofShiya nhehadreduced
thetotalrun offvolum eby3.7×10
S
m
3
&om 1950
'
stothebeginning Of 1980
'
s, aridthat of
shulehehadr edu c ed by24% ofthe ru nolf 舟o mthebeghnlg Of1960
'
st othebeginn lJng
of1980
'
s. The ru n oぼstoppingdaysI n c re a s efr o m50days of195 0
'
sto80days of1970
'
s.
As a r e sult, the gro u nd w aterlevels ar edes c ending. Fr om the e nd of1 950
'
s aridthe
bednnlng Of1960
'
sto 1980
'
s
,
thegr o u nd w aterlevelsintheplain area ofthe He xiarea
dr op pedgen e ralyby3to5m ･ Espe ciallyserio u sisthedr op ofgr o und w ate rlevelsin the
shiyanheba sin･ At the s o uth ofthe W u weiba sin ofShiya nhe, the gr ou nd w aterle v e
ls
droppedgeneralyby10to 20m 丘
･
om 195 9to 197･ T he mineraliz ation degre eisthe n
in c rea slng andthe w aterqualityisdeteriorated.
In the inland riv er ba sin s ofthe Hexi ar e a, the hum a n e c ono mic activitie s are
c onc entr atedin the oas e szone h 丘ont ofthe m o u ntain s, where the ec ologya rid
enviro n m ent ar ev e ry 舟agile･ As soo n a sthe exploitation aJld utilizatio n of w ater
re s o urc e s c aus ethe reductiorl Ofthe w ater maitainl ng the ec ologicalbalan ce, the
de z ertific ation a nd salins ation ofo ases willo c c ur . Fo r e x ample, in the Minqin o asi
region of Shiyanhebasin, there w as ala rge ar e a of me adow
- m ar shs oiland m e adow soil
duringthe 1950
,
s, w hich hav ebe c om e de s ert soilbe cau se ofthe drop ofgrou nd w ater
levels and s oildrying･ The m ore and m or egatheringofsaltin s oilm ake sthe s oils o
lted,
c a u slngthe reduction ofvegetation, the nthebare s oilbe co m e sde s e rt. For exa
mple, the
caltivatedland oflOxlO
4
m u and m or eat the n orth Minqin o asi w as abado n ed, a ndthe
la nds cape ofwind c orrosio n and sa nd c ove ris o c cu rlng･ In the Heihebasin, the o ve r
-
chan neled w ate rat the upper a nd mi ddle r e a che sha s c a u seda reductio n ofthe n atural
s ac s a o ufore stsfr o m1700×10
4
m u to 300×10
4
m uinthe oasis ra nge3×10
4km
2
at the
do wn reache sin the Ala sha n r egion Oflnn erMo ngolia, where60% ofthe w ells a re sho rt
of w ater, a ndthe r eduction r ate ofthe bankdiversiform
-le aved polarfore stsis 2600
- 163 -
he ctare spe ryea r, ca u slngthe especially arge s a ndst or m during1993to1995･
In the exploitatio n and utilization of w aterre sourc e s, in addito nto the furthe r
c onstru ction ofthe w ate r c o n s e rv ancyfacilite s and carrym gout the w atertr a nsfering
englnee n ng O v e rthedrainageba sins,the e mphasis shoulebeput on ho w to m a n age and
e瓜cie ntlyu sethelimited w a主er re s o urc e s,to m akethe m o st ofthe s o cial, e c olomicaland
e c ologicalbe n e丘t ofw a‡er r es ou rces. Therefore, anintensive studyshould be c ariedout
on the r egionalresponse ofw ater re s o ur ce sto globalw arrru ng a nd hu m an a ctivite s, to
w o rkout the scie nti鮎 de cision m akingforthe maintenanc e ofgoodcycle ofe c ologyand
erlvir on ment
,
tO achiev ethe sustain able utilization ofw ater re s o urc e s andthe s u stainable
de v elopm e nt ofre由o n ale c onomy･
5. Co n cltISion
The Hexiare a ofn o rthw e stC hin aisdryin clim ate andsho rt ofw ater re s o u rc e s. T he
water r eso urc esinthe ar e a aregen er ated inthe m o ntain o u s w ate rsheds, whilethey ar e
c ons um ed and runo牙is s c atte n ng anddis appe ari nginthelo w land ar e ain 丘
.
o nt ofthe
m o untain s. Withrefere n c etothe r espo n s e ofregionalhydrologytoglobalw ar m ing,both
the m ountainous w atersheds andthelow la ndare ain 丘o nt ofthe m ountain s show an
incre a s e ofairte mperature andpr e cipltatio n. Whe nthe a mualr un offin c re as e s at the
m o untain o us w atersheds
,
itde cr ea ses at thelo w land area. Ther efo r e
,
the utilizatio n of
w ate r r e s ou rcesinthelowland ar e abyhu m an activites s e em stoinflu enc ethe change s of
ru noffa lot. Altho ughw ater re s o urc e s ar edynam ic and regenera土ed, their am o untis
limited
,
ther efo rethe rehavetobe alimitatio nfo rthe exploitatio n and utilizatio n ofw ater
r e s o u r c e s. The up per, middle a nd do w n r e a che s ofa ninland riv e rbasin a re relatdto
e a ch other and r estrictedby e a ch other, forrEn ng aninland riv er syste m a s a whole. It
include s a syte m ofw ate r r e sourc esand a system ofe c ologyande nviron m ent. The r efo r e,
inthe exploitatio n a nd utilizatio n of w ater re s o u r c e s, both the prote ction of w ate r
r es ou r c es andtheprote ctio n ofe c ologyande nvir o n m ezlt Sho uld be s erio u slytake ninto
a c c o unt.
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